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(54) Process and apparatus for laying rubber materials for tire-constitutional members 



(57) A rubber material for a tire-constitutional mem- 
ber is laid on a rotating support (1) with high efficiency 
and high accuracy by arranging a pair of rollers (11 ,12) 
rotating in opposite directions in the vicinity of a radially 
outer surface portion of the support and utilizing a gap 
(D R ) defined between the rollers as a roller die. Specif- 
ically apparatus (10) for laying rubber materials for tire- 
constitutional members around a rotating support (1) 



comprises a volumetric extruder (25) for feeding an un- 
cured rubber material onto the rotating support, a pair 
of rollers (11,12) located near to an outlet port of the vol- 
umetric extruder and near to a radially outer portion of 
the rotating support and driven in opposite directions to 
each other, and a gap (D R ) defined between the pair of 
the rollers and serving as a die for the rubber material 
to be laid. 
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Descrlptl n 

[0001] This invention relates to a process and an ap- 
paratus tor laying rubber materials tor tire-constitutional 
members around a rotating support, and more particu- 
larly to a process and an apparatus for laying rubber ma- 
terials for the tire -constitutional members in a high ac- 
curacy and a high efficiency. 

[0002] The pneumatic tire (hereinafter referred to as 
a tire) comprises reinforcing members such as rubber- 
ized cords and the like, and various rubber members. 
Therefore, a green tire is provided by laying reinforcing 
materials such as uncured rubber materials, uncured 
rubberized cord materials and the like at a shaping step 
prior to vulcanization of the green tire. 
[0003] Recently, properties required for the tire tend 
to become more highly developed and be more diversi- 
fied and hence the tire-constructional members are 
more diversified in accordance with this tendency. As a 
result, it is obliged to make the shaping step more com- 
plicated. Therefore, it is difficult to completely automate 
the shaping step and a hand working is yet required in 
the present circumstances. However, when the hand 
working is used, the higher improvement of the shaping 
efficiency is not expected and the laying accuracy of var- 
ious materials is damaged. Particularly, the laying accu- 
racy depends the quality of the tire, so that it is strongly 
demanded to increase the laying accuracy together with 
the increase of the shaping efficiency. 
[0004] In order to satisfy such demands, JP-B- 
7-94155 proposes a method and apparatus wherein an 
outlet orifice of a volumetric extruder is located near to 
a position for feeding a rubber material onto a rotating 
support and the rubber material is directly extruded on 
the support through the outlet orifice from the volumetric 
extruder. 

[0005] In the method and apparatus proposed in JP- 
B-7-94155, it is difficult to maintain the sectional shape 
of a continuous extruded rubber material during the lay- 
ing due to the surging or so-called change of extrusion 
amount inherent to the extruder when the extruded rub- 
ber material has particularly a thin gauge. And also, the 
following problem is caused because various rubber 
materials are laid on the rotating support. 
[0006] Since the viscoelasticity differs in accordance 
with the kind of the rubber material, the die swell quantity 
is also changed. For this end, it is required to take means 
for controlling the sectional shape of the rubber material 
to be laid. This is attained by replacing the die with an- 
other die, or by changing the die form through some 
methods. In any case, such a control means takes a sig- 
nificant time for coping with the different die swell quan- 
tities, and also there is caused a problem of lowering the 
laying productivity. 

[0007] It is, therefore, an object of the invention to pro- 
vide a process for laying rubber materials for tire-con- 
stitutional members wherein an uncured rubber material 
constituting each tire-constitutional member can be laid 



on a rotating support in a high accuracy and a high ef- 
ficiency. 

[0008] It is another object of the invention to provide 
an apparatus capable of advantageously realizing the 
s above process. 

[0009] According 1o a first aspect of the invention, 
there is the provision of a process for laying an uncured 
rubber material for a tire-constitutional member on a ro- 
tating support, which comprises driving a pair of rollers 
io located near to a surface of a radially outer portion of 
the rotating support in opposite directions so as to serve 
a gap defined between the pair of the rollers as a roller 
die, feeding a rubber material having a gauge larger 
than the gap to the roller die, and laying the rubber ma- 
is terial fed through the roller die to the rotating support. 
[0010] The term "rotating support" used herein means 
a metal core removably fitted to a shaft provided with a 
driving source, or a composite of the metal core and a 
material such as rubber material for tire-constitutional 
member or rubberized reinforcing cord material, a part 
of which being laid on a radially outer portion of the metal 
core. 

[0011] In a preferable embodiment of the first aspect 
of the invention, the gap of the roller die is freely adjust- 
ed so as to adjust a sectional shape of the rubber ma- 
terial fed through the roller die. 

[0012] In another preferable embodiment of the first 
aspect of the invention, an outlet port of a volumetric 
extruder is located in the vicinity of the roller die opposed 
to the vicinity of the surface of the radially outer portion 
of the rotating support and the rubber material is extrud- 
ed from the volumetric extruder to the roller die. More- 
over, a rubber strip of a high temperature may directly 
be fed to the roller die through hot rolls, calendar rolls 
or the like in stead of the volumetric extruder. 
[0013] In the other preferable embodiment of the first 
aspect of the invention, the pair of rollers are moved 
around the radially outer portion of the rotating support 
from one side toward the other side. Thus, the rubber 
material is toroidally formed on the radially outer portion 
of the rotating support. 

[0014] In a still further preferable embodiment of the 
first aspect of the invention, the rubber material fed 
through the roller die is guided by either one of the pair 
of rollers toward the surface of the radially outer portion 
of the rotating support. 

[0015] In order to ensure the accuracy of the rubber 
material to be laid, it is favorable that a surface periph- 
eral speed of the radially outer portion of the rotating 
support is made approximately equal to an outer periph- 
eral surface speed of the roller during the laying of the 
rubber material onto the rotating support. 
[0016] In order to surely adhere a top portion of the 
rubber material to the rotating support, it is favorable that 
the surface peripheral speed of the radially outer portion 
of the rotating support in the laying of a starting point of 
the rubber material onto the rotating support is 1 .0-1 .05 
times the outer peripheral surface speed of the roller. 
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[0017] In case of using the volumetric extruder, it is 
favorable thai the surface peripheral speed of the radi- 
ally outer portion of the rotating support and the outer 
peripheral surface speed of the roller are made higher 
than an extruding rate of the rubber material from the 
volumetric extruder during the laying of the rubber ma- 
terial onto the rotating support. 

[0018] In case of using the volumetric extruder, it is 
favorable to use a gear pump in the volumetric extruder. 
Thus, the surging phenomenon can be solved practical- 
ly- 

[001 9] According to a second aspect of the invention, 
there is the provision of an apparatus for laying rubber 
materials for tire-constitutional members around a rotat- 
ing support, comprising a volumetric extruder feeding 
an uncured rubber material onto the rotating support, a 
pair of rollers located near to an outlet port of the volu- 
metric extruder and near to a radially outer portion of the 
rotating support and driven in opposite directions to 
each other, and a gap defined between the pair of the 
rollers and serving as a die for the rubber material to be 
laid. 

[0020] In a preferable embodiment of the second as- 
pect of the invention, the pair of the rollers are provided 
with a gap adjusting mechanism adjusting the gap of the 
die. 

[0021] In another preferable embodiment of the sec- 
ond aspect of the invention, a gear pump is used in the 
volumetric extruder. 

[0022] In the other preferable embodiment of the sec- 
ond aspect of the invention, the apparatus comprises a 
turning table fixedly supporting the volumetric extruder 
and the pair of the rollers, and the turning table is pro- 
vided with a driving means for changing relative posi- 
tions o1 the pair of the rollers and the volumetric extruder 
to a surface of the radially outer portion of the rotating 
support. 

[0023] In a further preferable embodiment of the sec- 
ond aspect of the invention, the volumetric extruder is 
provided with a screw extruder connected to a side of 
an inlet port thereof, and the turning table fixedly sup- 
ports the volumetric extruder through the screw extrud- 
er. 

[0024] In a still further preferable embodiment of the 
second aspect of the invention, the turning table is pro- 
vided on its lower side with a horizontally moving table, 
and the horizontally moving table comprises a mecha- 
nism freely moving in parallel to a rotating axial line of 
the rotating support and a mechanism freely moving in 
a direction perpendicular to the rotating axial line. Thus, 
it is possible to automatically move the pair of the rollers 
along an outer periphery of the rotating support having 
a toroidal shape at its outer profile section by these two 
tables. 

[0025] The invention will be described with reference 
to the following drawings, wherein: 

Fig. 1 is a side view of a rotating support and an 



apparatus for laying rubber materials according to 
the invention; 

Fig. 2 is a front view of the rotating support and a 
rear view of the apparatus for laying rubber materi- 
s als according to the invention; 

Fig. 3 is an enlarged side view illustrating a pair of 
rollers and their driving portion according to the in- 
vention; 

Fig. 4 is an enlarged rear view of the roller driving 

io portion shown in Fig. 3; 

Fig. 5 is a rear view of a volumetric extruder and a 
screw extruder according to the invention; and 
Fig. 6 is a side view partly shown in section of the 
volumetric extruder and the screw extruder accord- 

is ing to the invention. 

[0026] At first, the invention is described with respect 
to the apparatus for laying the rubber material.. 
[0027] In Figs. 1-3, a rotating support 1 indicates a 
20 core la as a radially outer portion thereof, or a state of 
laying an uncured rubber material constituting tire mem- 
ber (hereinafter referred to as rubber material) and an 
uncured rubberized cord material around the core 1a. 
In this case, the rubber materia! laying apparatus is !im- 
2S jted to an apparatus for laying the rubber material. Figs. 
1 -3 show only the core 1 a prior to the laying of the rubber 
material. 

[0028] The rotating support 1 is supported by a rotat- 
ing shalt 2 connected to a driving means (not shown) 
so and can be rotated in both forward and backward direc- 
tions. In the illustrated embodiment, a rotating direction 
R., is counterclockwise. The rubber material is laid on a 
radially outer portion of the core la of the rotating sup- 
port 1 (see Fig. 2). The portion to be laid with the rubber 
35 material has a toroidal shape in its surface. Therefore, 
the portion to be laid with the rubber material is rewritten 
as a toroidal portion 1a below. Moreover, the core 1 a is 
removably fitted to a rotating shaft 2 having a center ax- 
ial line X and has a segment structure that plural seg- 
40 ments constituting the core can be assembled or dis- 
sembled. 

[0029] The laying device 10 comprises a pair of rollers 
11,12 located near to a surface of the toroidal portion 
1a of the rotating support 1 in the laying of the rubber 
45 material. At least surface-side portion of each of the up- 
per and lower rollers 11, 12 in the illustrated embodiment 
is made of a metal indicating a non-tackiness and having 
an uneven surface such as salin-finished surface or the 
like, a metal covered with a non-tacky rubber, or a metal 
so having a mirror-finished surface and indicating a tacki- 
ness. At least the upper roller 12 is located near to the 
surface of the toroidal portion 1 a. Each of the rollers 1 1 , 
1 2 is rotatably supported by a bracket 1 3. And also, each 
of the rollers 11 , 12 is provided with a driving means for 
55 rotating the roller. The structure of this driving means is 
not critical. 

[0030] Referring to Figs. 1-6, the driving means of the 
illustrated embodiment comprises a motor 14, two 
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sprockets 15,16 disposed on a lop portion of a shaft of 
the motor, two sprockets 17,18 each fixed to respective 
rollers 11, 12, and roller chains or silent chains 19, 20 
each connecting the sprockets 15, 16 to the sprockets 
17, 18. The rotating directions ol the sprockets 15, 16 
are opposite to each other and hence the rotating direc- 
tions of the rollers 11,12 become also opposite to each 
other. In the illustrated embodiment, the rotating direc- 
tion R n of the upper roller 11 is clockwise, and the ro- 
tating direction R 12 of the lower roller 12 is counterclock- 
wise. 

[0031] A gap D R is defined between the rollers 11,12 
on a hypothetical line segment connecting rotating cen- 
tral axis lines 11c, 12c to each other. Such a gap D R 
serves as a roller die as mentioned later. The gap D R 
has a given constant size in the widthwise direction of 
the rollers 11, 12 and can automatically be adjusted 
within a range of 0.3-1 .2 mm by means of a device (not 
shown). 

[0032] For this end, the upper roller 11 can preferably 
be moved along a guide 21 formed in the bracket 13 in 
up and down directions. On the other hand, the lower 
roller 12 is fixed to the bracket 13. Moreover, the lower 
roller 12 may be used as a moving roller. Moreover, the 
hypothetical line segment connecting the rotating cen- 
tral axis tines 11c, 12c to each other is favorable to be 
inclined with respect to a vertical plane passing through 
the rotating center of the core. Although the inclining di- 
rection in the illustrated embodiment is upwards to the 
left, it may be either left or right. 

[0033] The roller die D R has a given width correspond- 
ing to the width of the rubber material just before the 
laying onto the rotating support 1 , e.g. a width of 10-20 
mm. And also, the widths of the rollers 11, 12 are the 
same as the roller die D R , wherein the widthwise centers 
of the rollers 11, 12 are coincident with each other. A 
continuous ribbon-shaped rubber material adjusted to 
given width and gauge at a high temperature state is fed 
to the roller die D R . 

[0034] The feeding of the continuous ribbon-shaped 
rubber material is carried out through a die 27 of an ex- 
truding head 26 in a volumetric extruder 25. An opening 
portion of the die 27 is located near to the roller die D R 
opposite to the neighborhood of the surface of the toroi- 
dal portion la of the rotating support 1. The die 27 is 
required to have such a sectional shape of the opening 
portion that the thickness of the continuous ribbon- 
shaped rubber material extruded through the die 27 is 
higher than the gap height of the roller die D t . Moreover, 
the thick ribbon-shaped rubber material having the 
above sectional shape can directly be fed to the roller 
die D R through another calendar rollers. 
[0035] As the volumetric extruder 25, any types can 
be adopted, but a gear pump is advantageously adapt- 
able in the invention. A gear pump 25 shown in Figs. 2 
and 5 is external type. In this case, a lower part of the 
gear pump 25 is an inlet ol the rubber material and an 
upper part thereof is an outlet of the rubber material, and 



one of two gears 28-1, 28-2 is driven by a motor 29. 
Moreover, an internal gear pump may be used. 
[0036] In Fig. 3 is shown a passage 30 of the rubber 
material ranging from the outlet of the gear pump 25 
s through the extruding head 26 to the opening portion of 
the die 27 by dotted lines. The passage 30 is bent from 
vertical direction to horizontal direction at the position of 
the extruding head 26. The extruding head 26 and the 
die 27 are removably fitted to a member 31 forming the 
io passage 30. 

[0037] To the inlet side of the gear pump 25 is con- 
nected an extruding outlet side of the usual screw ex- 
truder 35. A screw 36 of the extruder 35 is rotated by a 
motor 37. A rubber material is fed from an inlet port 38 
is for the rubber material into the screw extruder 35 and 
kneaded therein to form a high temperature rubber ma- 
terial having an increased fluidity, which is fed into the 
gear pump 25. Moreover, a high temperature rod- 
shaped rubber material can directly be fed to the gear 
pump 25 from another equipment instead of the screw 
extruder 35. 

[0038] The gear pump 25 largely improves the surg- 
ing phenomenon (change of extrusion amount) in close 
cooperation with the screw extruder 35, or serves to uni- 
formize the change of the sectional area in the longitu- 
dinal direction of the rod-shaped rubber material when 
such a rod-shaped rubber material is fed from the other 
equipment. In any case, the gear pump 25 can feed the 
rubber material having a sectional shape of a high ac- 
curacy in the longitudinal extrusion direction to the roller 
die D R . 

[0039] Referring to Figs. 1-3, the bracket 13 fitted with 
the pair of the rollers 11,12 and an upper end portion of 
the member 31 forming the passage 30 and fitted with 
the extruding head 26 of the gear pump 25 are fixed to 
the same plate 40, whereby the pair of the rollers 11,12 
and the die 27 are integrally united with each other 
through the plate 40. On the other hand, the screw ex- 
truder 35 is fixed to a turn table 41. Therefore, the pair 
of the rollers 11, 12, gear pump 25, extruding head 26 
and die 27 are supported by the turn table 41 through 
the screw extruder 35. 

[0040] The turn table 41 is provided with a driving 
means. This driving means comprises a motor 42, cross 
gear or hyperboloidal gear (not shown), turning shaft 43 
fixed to one of gear members, and a bearing 44 located 
above a housing for the gear and supporting the turning 
shaft 43. As the cross gear, a bevel gear or a cross face 
gear is adaptable, and as the hyperboloidal gear, a 
worm gear or a hypoid gear is adaptable. 
[0041] In nay case, a gear turning the turning shaft 43 
having an axial line perpendicular to a horizontal rotating 
axial line of the motor 42 may be used. In the illustrated 
embodiment, the worm gear is used, wherein a worm is 
connected to a rotating axis of the motor 42 and a worm 
wheel is fixed, to the turning shaft 43. An upper end of 
the turning table 43 is fixed to the turn table 41. 
[0042] The turn table 41 is provided on its lower part 



25 



30 



35 



40 



45 



50 



4 



7 



EP0 96B 814 A2 



8 



with a horizontally moving table 45. The horizontally 
moving table 45 is slidably engaged with a tirst base 46 
to freely move in a direction parallel to a central axis line 
X of the rotating support 1 . And also, the first base 46 
is slidably engaged with a second base 47 fixed to a 
floor surface FL to freely move in a direction Y perpen- 
dicular to the central axis line X of the rotating support 1 . 
[0043] As mentioned above, the horizontally moving 
table 45 has a mechanism of moving with the first base 
46 in parallel to the central axis line X of the rotating 
support 1 . And also, the horizontally moving table 45 has 
a mechanism of moving with the second base 47 
through the first base 46 in a direction perpendicular to 
the central axis line X of the rotating support 1 . The turn 
table 41 conducts the movement in the above two direc- 
tions through the turning shaft 43. 
[0044] Furthermore, the laying apparatus 10 is pro- 
vided with an automatic control mechanism (not shown) 
for controlling each driving means, whereby the laying 
operation of the rubber material is fully and automatical- 
ly carried out. The laying apparatus 1 0 does not use spe- 
cial parts and is simple in the structure, and the cost is 
cheap and the reliability is rich and the high accuracy is 
developed. 

[0045] The method of laying the rubber material will 
be described with reference to the laying apparatus be- 
low. 

[0046] The rotating support 1 is set in the vicinity of 
the rollers 1 1 , 1 2 in the laying apparatus 1 0. In this case, 
the upper roller 11 having a larger diameter is ap- 
proached to the surface of the toroidal portion la. There- 
after, the rotating support 1 is rotated to actuate the pair 
of the rollers 11, 12, gear pump 25 and screw extruder 
35, respectively. 

[0047] A rubber material is continuously or discontin- 
uous^ fed from the inlet port 38 for the rubber material 
and kneaded in the screw extruder 35, which is fed into 
the gear pump 25. The rubber material extruded from 
the gear pump 35 passes through the passage 30 and 
is extruded Irom the die 27 through the extruding head 
26 as a relatively thick ribbon-shaped rubber material. 
The thus extruded ribbon-shaped rubber material is fed 
to the roller die D R located near to the opening portion 
of the die 27. 

[0048] The position of the ribbon-shaped rubber ma- 
terial fed from the opening portion of the die 27 is the 
neighborhood of the roller die D R located opposite to the 
surface of the toroidal portion la. In this case, the ribbon- 
shaped rubber material fed to the roller die D R has a 
gauge exceeding a gap of the roller die D R . As a result, 
a relatively thin ribbon -shaped rubber material drawn 
and adjusted to a given sectional shape by the roller die 
D R is laid on the rotating toroidal portion la. 
[0049] The continuous ribbon-shaped rubber material 
passed through the roller die D R does not develop the 
conventionally observed die swell phenomenon, so that 
the influence by the change of viscoelasticity is not 
caused. Even if the material of rubber changes or the 



viscoelasticity changes, the continuous ribbon-shaped 
rubber material passed through the roller die D R holds 
the same gauge as the gap D R . Therefore, the laying 
operation has a considerably high efficiency. 
s [0050] And also, the gauge distribution ol the contin- 
uous ribbon-shaped rubber material in the longitudinal 
and widthwise directions is always uniform and has a 
high accuracy. This is due to the fact that the rollers 1 1 , 
12 are rotated in opposite directions R 1V R 12 and locat- 
io ed in the vicinity of the toroidal portion la to shorten a 
distance between the roller die D R and the laying posi- 
tion to thereby cause no change of the shape in the rib- 
bon-shaped rubber material. Furthermore, the use of 
the roller die DR can freely control the rubber material 
is to be laid to a given sectional shape including a very thin 
gauge while maintaining the gauge at a high accuracy. 
They contributes to improve the quality of the tire. 
[0051] In this case, an outer surface peripheral speed 
V-, (m/min) of the toroidal portion 1a, an outer surface 
20 peripheral speed V 2 (m/min) of the upper roller 11, an 
outer surface peripheral speed V 3 (m/min) ol the lower 
roller 12 and an extrusion rate V 4 (m/min) of the die 27 
satisfy the following relationships (1)-(3). 

25 (1) Vt = V 2 > V 4 and V 3 > V 4 

(2) V 2 = V 3 except for the following state. When the 
surface of the lower roller 12 is tacky and the start- 
ing end portion of the ribbon-shaped rubber mate- 
rial passed through the roller die D R is laid onto the 

30 non-tacky core 1 a, V 2 > V 3 is adaptable at an initial 
state. 

(3) At an initial stage ol laying a starting end portion 
of the ribbon-shaped rubber material passed 
through the roller die DR onto the non-tacky toroidal 

35 portion 1a, V-, = (1 .01 ~1 .05) x V 2 . That is, the speed 
v*! is increased by 1-5% as compared with the 
speed V 2 . Thus, the ribbon-shaped rubber material 
can surely and smoothly be laid onto the surface of 
the toroidal portion 1a. However, when the surface 

40 of the toroidal portion 1 a has a tackiness or when a 
tacky material (including rubberized cord material) 
is previously laid on the toroidal portion 1 a, = V 2 . 
That is, the speed is approximately equal to the 
speed V 2 . 

45 

[0052] As seen from the relation (1) of V-, = V 2 > V 4 
and V 3 > V 4 , the ribbon-shaped rubber material passed 
through the roller die D R is unchangeable in the width 
but has a gauge of V 4 /V 2 times as compared with the 

so sectional shape (super flat rectangle) of the thick ribbon- 
shaped rubber material extruded from the die 27. In oth- 
er words, the speed ratio V 4 /V 2 is set so as to obtain a 
desired gauge without changing the width size. 
[0053] For example, when the speed ratio V 4 /V 2 is set 

55 to 0.5, the thick ribbon-shaped rubber material extruded 
from the die 27 and havin g a width of 1 5 mm and a gauge 
of 1.0 mm is rendered into a continuous ribbon-shaped 
rubber material having a width of 15 mm and a gauge 
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of 0.5 mm after the pass through the roller die D R . As 
see from this example, the continuous ribbon-shaped 
rubber material is narrow in the width. 
[0054] In the illustrated embodiment, the gap size of 
the roller die DR is adjusted by working an automatic 
control device for the gap D R (not shown) to move the 
upper roller 11 in up and down directions. This corre- 
sponds to material change of the rubber materials hav- 
ing different die swells or gauge change required. This 
correspondence is easily conducted in a shorter time as 
compared with the die change of the conventional ex- 
truder. 

[0055] And also, the turn table 41 is turned by the au- 
tomatic control means (not shown) to move the horizon- 
tally moving table 45 in a direction parallel to the axis 
line X and Y direction. By these turning and horizontal 
movement, the pair of the rollers 11, 12 are moved 
around the rotating toroidal portion 1 a as the radially out- 
er portion of the rotating support 1 from one side 1 aA of 
the toroidal portion 1 a toward the other side 1 aB thereof 
(see Fig. 2). By this movement, the narrow-width, con- 
tinuous ribbon-shaped rubber material is successively 
laid on the surface of the rotating toroidal portion 1 a hav- 
ing a complicated curved surface to form a finished rub- 
ber material aggregate. 

[0056] In the laying of the ribbon-shaped rubber ma- 
terial onto the toroidal portion 1a, either one of the rollers 
11, 12 serves as a guide roller guiding the ribbon- 
shaped rubber materia! onto the toroidal portion la. In 
the illustrated embodiment, the upper roller 12 serves 
as the guide roller. Thus, the improvement of the laying 
accuracy and the simplification ol the apparatus can si- 
multaneously attained. 

[0057] As to the above method of laying the rubber 
material, a pair of the laying apparatuses 10 are ar- 
ranged on both sides of the rotating support 1 , whereby 
the rubber material can be simultaneously laid on the 
surface of the rotating toroidal portion 1a. Even when 
using the single laying apparatus 10, the working effi- 
ciency is largely improved as compared with the con- 
ventional laying method, but when using the pair of the 
laying apparatuses 10, the working efficiency can con- 
siderably improved. 

[0058] According to the invention, a gap defined be- 
tween a pair of rotating rollers is used as a roller die, so 
that various rubber materials constituting the tire-con- 
structional members can be laid onto the rotating sup- 
port in a high accuracy and a considerably higher effi- 
ciency irrespectively of the die swell change in the ex- 
truder. Furthermore, the apparatus carrying out the 
above laying method is cheap and rich in the reliability. 



Claims 

1. A process for laying an uncured rubber material for 
a tire-constitutional member on a rotating support 
(1), which comprises driving a pair of rollers (11.12) 



located near to a surface of a radially outer portion 
of the rotating support in opposite directions so as 
to serve a gap (D R ) defined between the pair of the 
rollers as a roller die, feeding a rubber material hav- 
s ing a gauge larger than the gap to the roller die, and 

laying the rubber material fed through the roller die 
to the rotating support. 

2. A process as claimed in claim 1, characterized in 
io that the gap (D R ) of the roller die is freely adjusted 

so as to adjust a sectional shape of the rubber ma- 
terial fed through the roller die. 

3. A process as claimed in claim 1 or 2, characterized 
is in that an outlet port of a volumetric extruder (25) is 

located in the vicinity of the roller die opposed to the 
vicinity of the surface of the radially outer portion of 
the rotating support (1) and the rubber material is 
extruded from the volumetric extruder to the roller 
20 die. 

4. A process as claimed in claim 3, characterized in 
that the surface peripheral speed of the radially out- 
er portion of the rotating support (1) and the outer 

25 peripheral surface speed of the roller are made 
higher than an extruding rate of the rubber material 
from the volumetric extruder (25) during the laying 
of the rubber material onto the rotating support. 

30 5. A process as claimed in claim 3 or 4, characterized 
in that the volumetric extruder comprises a gear 
pump (25). 

6. A process as claimed in any of claims 1 to 5, char- 
ts acterized in that the pair of rollers (1 1 , 1 2) are moved 

around the radially outer portion of the rotating sup- 
port (1 ) from one side toward the other side. 

7. A process as claimed in any of claims 1 to 6, char- 
40 acterized in that the rubber material fed through the 

roller die is guided by either one of the pair of rollers 
(11,12) toward the surface of the radially outer por- 
tion of the rotating support (1). 

45 8. A process as claimed in any of claims 1 to 7, char- 
acterized in that a surface peripheral speed of the 
radially outer portion of the rotating support (1) is 
made approximately equal to an outer peripheral 
surface speed of the roller during the laying ol the 
so rubber material onto the rotating support. 

9. A process as claimed in claim 8, characterized in 
that the surface peripheral speed of the radially out- 
er portion of the rotating support (1 ) in the laying ol 
55 a starting point of the rubber material onto the ro- 
tating support is 1 .0-1 .05 times the outer peripheral 
surface speed of the roller. 
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10. Apparatus (10) for laying rubber materials for tire- 
constitutional members around a rotating support 
(1), comprising a volumetric extruder (25) for feed- 
ing an uncured rubber material onto the rotating 
support, a pair of rollers (11 ,12) located near to an s 
outlet port of the volumetric extruder and near to a 
radially outer portion of the rotating support and 
driven in opposite directions to each other, and a 
gap (D R ) defined between the pair of the rollers and 
serving as a die for the rubber material to be laid. to 

11. Apparatus as claimed in claim 10, characterized in 
that the pair of the rollers (11,12) are provided with 
a gap adjusting mechanism (21) adjusting the gap 

of the die. 15 

12. Apparatus as claimed in claim 10 or 11, character- 
ized in that the volumetric extruder comprises a 
gear pump (25). 

20 

13. Apparatus as claimed in any of claims 10 to 12, 
characterized in that the apparatus further compris- 
es a turning table (41) fixedly supporting the volu- 
metric extruder (25) and the pair of rollers (11,12), 
and in that the turning table is provided with a driving 2S 
means (42,43,44) lor changing relative positions of 

the pair of rollers and the volumetric extruder to a 
surface of the radially outer portion of the rotating 
support (1). 

30 

14. Apparatus as claimed in claim 13, characterized in 
that the turning table (41) is provided on its lower 
side with a horizontally moving table (45), and in 
that the horizontally moving table comprises a 
mechanism freely moving in parallel to a rotating ax- 35 
ial line of the rotating support (1) and a mechanism 
freely moving in a direction perpendicular to the ro- 
tating axial line. 

15. Apparatus as claimed in any of claims 10 to 14, 40 
characterized in that the volumetric extruder (25) is 
provided with a screw extruder (35) connected to a 
side of an inlet port thereof, and a turning table (41 ) 
fixedly supports the volumetric extruder through the 
screw extruder. 46 
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